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L

Project Status

A

Test Summary

A baseline test was conducted from November 11, 1991 through December
15, 1991 at the Arapahoe 4 steam electric generating station. The purpose of
this test was to document the emissions of the generating station with the
original burners and auxiliary equipment which represents the unmodified
boiler emissions. Testing showed that NO, emissions were high, in the range
of 740 to 850 ppm (corrected to 3% O,, dry). Excess air level was the
primary factor influencing the NO, emissions and other operating variables
did not significantly affect NO, emissions. Baseline SO, is in the range of 350
to 600 ppm (corrected to 3% O,, dry).

A baseline urea injection test was conducted from February 3, 1992 through
March 6, 1992. The purpose of this test was to obtain (1) NO, reduction, (2)
ammonia slip emissions, and (3) nitrous oxide (N,O) generation of the urea
injection system under the baseline conditions before any other boiler
modifications had been completed. The urea system worked well at full loads
and could remove approximately 30% of the NO, with an associated ammonia
slip of 5 ppm or less. Not all of the NO, removal is conversion 1o nitrogen
and water. Approximately 10 to 15% of the NO, reduction is a conversion of
NO, to N,O. Much higher NO, removal could be obtained, however
ammonia slip would significantly increase.

A short test was also run during this period using aqueous ammonia as the
injected reagent. Aqueous ammonia reacted faster and thus allowed lower
ammonia slips at the same operating conditions. At full load aqueous
ammonia allowed NO, removal of approximately 35% with ammonia slip of
5 ppm. An advantage of the aqueous ammonia is that only 2 to 3% of the
NO, removal is conversion to N,O.

Summary of Environmental Monitoring

The purpose of this report is to document the environmental monitoring that
was completed as part of the two baseline tests completed. Monitoring was
completed according the Environmental Monitor Plan for the Integrated Dry
NO, /SO, Emissions Control system dated February 1992.

In general the testing went well and there were no environmental events of
great importance in defining the baseline emissions. There were no
excursions of any compliance monitoring except for opacity. Overall opacity
was 99.9% in compliance over both quarters and there were only 47
excursions over the 6 month reporting period. The excursions were likely due



to monitor problems and possibly startup conditions. Average opacity was in
the range of 2 to 4%.

A significant amount of supplemental monitoring was completed to define the
baseline emissions. The major finding during this testing was that of the NO,
removed through urea injection, approximately 10 to 15% of the NO, removal
is actually a conversion to N,O. The major difficulty of the period was in
obtaining an accurate method of measuring NH, emissions. Two techniques
were used but it is believed that wet chemical analysis provides the most
accurate results. A different continuous emission NH; monitor will be used
during the remainder of the testing and it is believed that this new monitor
will provide measurements closer to the wet chemical analysis.

Particulate emissions were very low on the order of .0007 grains/Dry Standard
Cubic Ft. These low emissions are due to the very high removal efficiency of
the installed fabric filter. PM,, emissions are slightly higher at .0043
grains/Dry Standard Cubic Ft. The increase is due to the capture of
condensable particulate emissions such as sulfur dioxide.



II. Summary of Compliance Monitoring Results

A

Sulfur Dioxide Monitoring

Arapahoe 4 has a regulatory limit of a maximum emission of sulfur dioxide
of 1.2 Ib/MMBtu as defined by Regulation 1, VI.A.3.a.(ii) of the State of
Colorado. Arapahoe 4 did not have continuous monitors installed for the test
periods covered by this report. Sulfur dioxide emissions were calculated from
the amount of sulfur in the fuel and any exceedance above the regulatory
limit of 1.2 #/MMBtu are provided to the state on a quarterly basis. The two
quarters covered during the test period were the fourth quarter of 1991 and
the first quarter of 1992. During the forth quarter 1991 average SO, content
of the coal was 0.862 Ib/MMBtu. There were no exceedances during the
quarter. During the first quarter of 1992 average SO, content was 0.872
#/MMBtu. There were aiso no exceedances during this quarter. See
Appendix A for copies of the reports documenting this information to the
Colorado Department of Health.

Opacity Monitoring

Arapahoe 4 has a regulatory limit to not exceed 20% opacity due to any air
pollutant as defined by Regulation 1, I.LA.1. The unit uses a Lear Siegler
RM41 continuous opacity monitor to measure and record opacity. There were
47 opacity excursions above the 20% limit. See Appendix A for copies of the
reports documenting this information to the Colorado Department of Health.
The unit was in compliance 99.9% of the period and the average opacity over
the period was in the range of 2 to 4%.

Aqueous Stream Monitoring

As required by Colorado Wastewater Discharge Permit No. CO-0001091,
Arapahoe 4 must sample and report on various aqueous discharges. Reports
provided to the regulatory agency for the November & December 1991 and
February & March 1992 sample period are contained in Appendix B. Note
that the unit was in compliance 100.0% of the period as there were no
violations during any of the test periods.



III.

Summary of Supplemental Monitoring Results

A

Gaseous Species Monitoring

Significant gas monitoring will be completed in order to determine the
positive environmental affects of the Integrated SO,/NO, Emissions Control
System. Certain gaseous emissions such as nitrous oxide (N,O), arnmonia
(NH,) are important and are potentially a negative effect of the system.

Appendix C contains a summary of all test data obtained during the baseline
testing conducted in November and December 1991. During the baseline
emissions testing, no additional chemical injection was completed. These
gases were not measured during the baseline but were measured during the
baseline urea testing as discussed below. Four batch measurements were
obtained for sulfur trioxide (SO,) at the economizer exit during this test
period. This data is shown below and the test number corresponds to the test
numbers of the data shown in appendix C.

Test SO, (ppm)
10 0.1
35 0.1
37 0.5
38 0.7

Appendix D contains a summary of all test data obtained during the baseline
urea testing conducted February and March 1992. During this phase of
testing samples were obtained for N,O and also NH,. It should be noted that
the N,O measurements were very repeatable and it is believed they are an
accurate representation of the test. However, note that two different
techniques were used to measure NH; emissions, NDIR using gas filter
correlation and also wet chemical. Note that the majority of the test data
obtained for tests 58 through 100 show that the wet chemical method indicates
much greater ammonia emissions than the NDIR continuous method. During
this period a non-heated probe was used to collect the sample for the
continuous NDIR analyzer. After discovering the differences between the two
methods, a heated probe was added to the continuous NDIR system. There
is much better agreement between the two test methods after this
modification for the data for tests 107 through the end of the testing, It is
still believed that the wet chemical method provides the most accurate results.



Particulate Monitoring

During the baseline testing at Arapahoe EPA Method 17 was used to obtain
both inlet and outlet particulate mass loadings at the fabric filter dust
collector. The average inlet loading was 2.1 grains/dry standard cubic foot
(gr/DSCF) and the average outlet loading was 0.0007 gr/DSCF. This relates
to a collection efficiency of over 99.96%. It should be noted that the outlet
grain loading was significantly lower than expected. In previous testing using
EPA method 5, loads in the range of 0.0035 gr/DSCF have been measured.
There is no difference between the two test methods used that would explain
the difference in emissions. Both values are well below the emissions limit
of the unit, however an additional test is planned later in the program to
verify the outlet grain loading.

A University of Washington Pilat Mark V cascade impactor with a precutter
was used to size the inlet sample and determine the particulate size. The
mass mean diameter of the inlet was 12 microns which agrees well with
previous testing. The complete distribution including a graphical presentation
of the data is contained in Appendix E.

The minimum size particle that can be captured with the cascade impactor is
9.3 microns. In order to determine the amount of smaller particulate
emissions, EPA method 201A was used to determine the PM,, emission at the
fabric filter dust collector outlet. The PM,, emissions show a concentration of
0.0043 gr/DSCF. Note that this value is much greater than the emissions
obtained from the impactor sampler. The increase is due to the fact that
PM,, sampling includes condensable particulate emissions such as sulfates that
can be captured in the ice and water bath used with the impingers to collect
the PM,, sample.

During the baseline urea testing conducted in February and March 1992, no
additional particulate sampling was completed.

Aqueous Stream Monitoring

No supplemental monitoring of any aqueous streams was planned or
conducted during the baseline or baseline urea test program. However,
during the urea injection testing the consumptive water use of the system was
recorded for informational purposes. Water use by month is shown below:



Water Use

Month (gallons) -
January 1992 23,400 0.072
February 1992 114,800 0.352
March 1992 42,300 0.130
TOTAL 180,500 0.554

Note that these water uses are significantly below those originally estimated.
During the original testing it was discovered that the original system design
used significantly more water than necessary. The system was modified and
water use was cut by nearly 80% from the original design.

Solid Stream Monitoring

Raw coal samples were taken on each test day during the baseline testing.
Selected samples were submitted for proximate, ultimate and elemental ash
analysis by an independent laboratory. Results from these analyses are
contained in appendix F. In general, the individual coal samples were
consistent although some variance in SO, occurred. Two different coal
sources were used for the testing. The two coals are very similar in all
respects except for SO,. Average higher heating value of the coal was 11,097
Btu/lb and the average carbon was 62.00%.

The other solid sample analysis completed during the baseline testing
consisted of carbon analysis of both fly ash and bottom ash. Data for this
testing is contained in Appendix C. Baseline carbon levels in the fly ash are
in the range of 4 to 5% carbon although at low excess air conditions it could
raise to the 10% level. Bottom ash carbon is always less than the fly ash
samples and is generally less than 1%

No solid sampling was taken during the urea baseline testing as there should
be no effect on these values due to the urea injection.
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@ Public Service® Camgarn of Soloraco

Anaconds Tower
855 17th Sueet, Suite 3200
Denver, CO B0202-3912

January 24, 1992

Mr. Roy Doyle

Rir Pollutien Control Division
Colorzdo Department of Health
4210 Ezst 1llth Avenue

Denver, CO B0220

RE: TFourth Quarter, 1991 Emissions Report, Arapahoce Units #l1-4
Deer Roy:

Atteched is the emissions report for the fourth quarter, 1991, for the Public
Service Cecrpeny of Colcrado Arapahoe Steam Electric Generating Station.

he recsults of the coal sampling and analysis for this gquarter indicated an
erzce S0, ccrntent of 0.862 lbs SO,/MMBTU. No exceedance of the S50, emission
ndzrd occurred at the Arapahce Station during this quarter.

Dztes rct reporfed on the attached emissions report are those in which the units
were nct running. The operating hours for these units this quarter are: Unit
#1 - 682.7 hours, Unit #2 - 1,498.8 hours, Unit #3 - 1,462.7 hours and Unit #4 -
1,889.0 hours.

Feel free to contact me at 294-2B10 with any gquestions in this regard.

Sincerely,

YA . bia

Peter J. Cohlmia
Supervisor, Environmental Programs

PJC:tc

Attacnments



ARTERLY EX MISEt REPOR R

Fossil Fyel-Fired Steam Ganeratdrs., Subpant D
Suggested Format for Sources in Region VII®
Minimum Requirements Under Section 60.7 (see instructions)

Part 1 - This repert includes all the required information under section §0.7 for

Quarterly emission reporting period ending:

March 31 June 30 Septermber 30 (December 31)
Reporting year: _1991

Reporting date: 1/13/82

Person completing report: _Mark Spomer

Station name: _Arapahoe Siztion

Plant location: 2601 South Piatie River Drive

Persen responsible for review and imeg-rity of
report; _reter J. Cohlmia

Mailing address for perscn in 1-g above:

P.0. Beox B40, Denver, CO 80201

Prone number for 1-g above: 294-2810

2t 2 - Instrument information, compiete for each instrument.

2.

b.

Ozecity Monitor: Unit 1 Unit 2 Unit 3
Manufacture: Lear Siegler L.S. L.S.
Mode! No: RM41 RM41 RM41
Serial No: 568 1408 1369
Installation: 177 6/79 €178

Part 3 - Excess emissions (by pollutant}

Use Table I; Attach separate narrative per instructions.

Page 101 4

Unit 4
L.S.
RM41
987

7178



Part 4 - Conversion factors

Page 201 4

8. Zero and Cal values used, by instruments:

Unit1 Unit2 Unit3 Unit4d
Zero Lo _00 _00 _Q0

Cal 38 6516 _BB4 4BE

Part & - Continuous Monitoring System operation failures

See Table Il: Complete pne sheet for gach monitor
atizch separate narrative per instructions.

Part 6 - Certification of report integrity, by perin 1-g above:

THIS IS TO CERTIFY THAT TO THE BEST OF MY KNOWLEDGE, THE
INFORMATION PROVIDED IN THE ABOVE REPORT 1S COMPLETE AND ACCURATE.

* Suggested Format for Subpart D sources in:

NAME ‘et,_Jeo\ T. lohlnda
SIGNATURE _m Cotbrmmc.
Tite V.  EnviAmm ma, L ew-z-..m_

Date _43_1‘15_7'

Colorzdo, Montana, North Dakota, South Dakota, Utah, Wyoming



Page 2 0t 4

TABLE |

Excess Emissions

Date Time* From -- To Pollytant Maonitude* Ld/106 BTU
S0
Ne violations

Attached is agditional information for excesses eccuting during the Third Quarter

* As defined in the instructions form the applicable section of the Feceral Register; attached
narrative of causes, etc.



JUL 22 'S2 1B:25 FROM 1225 17TH STE 2082 TO 5-3281223 PRGE.PR2/2B7

Page 4 of 4

TABLE Nl
Continuous Monitoring System Operation Failures

Pa:e Time® From - To Ing:rument _Effect oo Instryment Outoin
12-13-91 0820 10 0880 Unit 3 Repair shutter
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PUBLIC SERVICE COMPANY OF COLORADD ARAPAHDE UNIT #4
STACK EXCESS EMISSIONS REPORT _4th QTR _1891 YR
UNIT OPERATING HOURS _1.889.0_ PAGE § OF 2

TOTAL TOTAL
PERCENT NUMBER NUMBER
AVG OF EXCESS IXCESS
1013 28 1 11/4 2.3 0 11128 2.2 +]
10714 2.7 o 11718 2.0 «) 1127 1.8 0
11743 1.8 o 1/8 2.2 o 11/28 3.0 o %
151 2.8 © 177 2.4 -] 11729 2.3 ]
1017 id ¢ 1119 2.5 2 11/30 28 o j
1018 2.8 < 1179 2.0 ) 12N 2.7 o J
1019 2.8 [+] 11110 2.4 0 1212 2.4 14
10/20 2.8 o 111 2.3 -} 123 2.4 (o]
1001 2.4 © 1112 21 L 12/4 2.4 0
1022 2.2 ° 1113 2.2 ] 125 1.9 o]
10/23 2.7 ) 11714 2.4 (4 12/8 2.0 o ;'
1824 2.8 0 11NE 2.6 0 1207 1.8 0
1€/2% 2.2 Q 1116 2.4 Y 12/8 2.1 o l
1028 2.0 4} "Nz 2.3 0 128 2.9 ] I
1027 2. 14 1118 2.4 o 1210 2.1 14 H
1028 2.5 (o] 1118 2.3 ] 121 2.3 0 J
10:29 5.3 28 11720 2,3 o 1212 2.0 14 n
12730 2.9 & 13/ 2.4 © 12,13 2.1 0 1
ﬁ pi-Jr 3 2.8 ° 1122 2.7 1 1214 2.4 *) i
| 2.7 o 11723 2y 0 1218 2.4 o |
& 1172 2.9 o 11724 2.4 0 12116 1.8 o]
111 2.7 o 11/28% F3 ] © 1an? 2.4 o
L e %WW@J
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PUBLIC SERVICE COMPANY OF COLORADO
BTACK EXCESS EMISSIONS REPORT
UNIT OPERATING HOURS _1.889.0
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ARAPAMOE UNIT #4

Ash QTR _1881 YR
PAGE 20F 2

FHuE . YR 7VY

TOTAL
NUMBER

EXCESS

l«/l

12N 2.2 -]
12/20 23 0 I
1281 24 o ‘{
12/22 2.1 ©
H 12/23 2.4 <] :l
12734 2.3 0
12/28 23 ]
H 12728 28 o
H 1227 8 1+
I 1228 <3 [+ .
12:28 2.1 ©
12730 2.4 o
120 e.8 14 j
| 4



() public service -
Denver, CO BO201- 0840

April 28, 1992

Mr. Roy Doyle

Air Pollution Control Division
Colorado Department of Health
4210 East 11th Avenue

Denver, CO BD220

RE: First Quarter, 1992 Excess Emissions Report, Arapahoe Units #1-4
Dear Roy:

Rttached is the excess emissions report for the first quarter, 1992, for the
urlic Service Corpany of Colerado Arapahce Station, Units #1-4.

The results of the coal sampling and analysis for this guarter indicated an
everaze S0, content of D.872 1lbs S0,/MMBTU.

Dates not reported on the attached emissions report are those in which the units
were nct running. The operating hours for these units this quarter are: Unit
$1 - 1,2%9.4 hours, Unit #2 - 1,297.9 hours, Unit #3 - 1,060.2 hours and Unit #4
- 1,917.8 heurs.

Feel free to contact me at 294-2810 with any questions in this regarad.

Sincerely,

CEEJtZZ; \). CED‘AW\}o-

Peter J. Cohlmia
Unit Manager, Envircnmental Programs

PJC:tc

Attachments



ARTERLY MISS!

Fossi! Fuel-Fired Steam Gensrators, Subpart D
Sugpested Format for Sources in Region VIIL*
Minimum Reguirements Under Section 0.7 (see instructions)

Part 1 - This report includes all the required information under section §0.7 for

Quarterly emission reporting period ending:

(March 31} June 30 September 30 December 31
Reporting year: _1882

Reporting date: 4/13/92

Person completing report: _Mark Spomer

Station name: _Arapshoe Station

Piant location: 2601 South Pigtie River Drive

Person responsible for review and integrity of
report: _Pegter J. Cohlmia

Mailing address for person in 1-g above:

P Box 8B40 Denver lor 1

Pnone numbet for 1-g above: _294-2810

Part 2 - Instrument information, complete for each instrument.

-

b.

Opacity Menitor: Unit 1 Unit 2 Unit 3
Manutacture: Lear Siegler LS. L.S.
Mode! No: RM41 RM41 RM41
Serial No: BEB 1409 1369
Instaliation: 1177 €79 &/79

Part 3 - Excess emissions {by pollutant}

Use Table I: Attach separate narrative per instructions.

Page 10t 4

Unit 4
L.S.
RM41
887
78



Page 20f 4

Part 4 - Conversion factors

a. Zero and Ca! values used, by instruments:
Unit1 Unit2 Unit3 Unitéd
Zero 00 _Q0 _00 00
Cal £$37 617 _ kB4 499

Part 5 - Continuous Monitoring System operation failures

See Table Il: Complete one sheet for gach monitor
attach separate narrative per instrustions,

Part € - Cenification of report integrity, by per in 1-p above:

TH!S 1S TO CERTIFY THAT TO THE BEST OF MY KNOWLEDGE, THE
INFORMATION PROVIDED IN THE ABOVE REPORT IS COMPLETE AND ACCURATE.

NaMgE Feter J, Cohlmis

sionature _ B . GAlmta

Tige Unit Manager, Environmental Programs

Date “L‘\ﬁ ZQ —

* Suppested Format for Subpan D sources in:

Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming



/ Page 30t 4

TABLE !
Excess Emissions
Date Time* From — To _Poliytant Magnitude® Ld/A08 BT
S0

No violations

Opacity
Attached is additional information for excesses occurring during the First Quarter
¢ As defined in the instruttions form the applicable section of the Federal Register; attached

parrative of causes, eic.



Page 4ot 4

TABLE I

Continuous Menitoring System Operation Faliures

Drte Time* From — 10 Ingirument _Eftect on instryment Outpit
372092 1400 to D830 1BM PS/2 Loss of power - no data

thry {Used backup circular chans)
3:26/92

3:20/82 081810 1016 Unit #3 Loss of pows! - no data

LS. - RM4s
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PUBLIC SERVICE COMPANY OF COLORADO
STACK EXCESS EMISSIONS REPORT
UNIT OPERATING HOURS _1§12.8

W W wree e e W

PN WD D

ARAPAHOE UNIT #4
-zt OTR 1822 YR

PAGE 1 OF 2

NUMBZR
EXCESS
A fa¥: H 4.3 [ 1728 2.2 -4 ans 44 -]
mn 2.3 ] 1226 -8 ] ° ans 4.1 ®
11 2.2 ] 127 13 -] 2720 3.9 L)
1/4 2.2 -] 1/ 1.5 ] s 40 0
15 2.0 -] 1729 2.9 ® 222 48 o
116 2.0 ] 130 4.3 ° 223 4.8 °
17 2.2 -] 131 4.1 © 2724 4.3 0
19 2.6 ¢ an 4.2 ] b 7r 1 4.1 -]
1% 2.8 <] 212 4.2 [« 2726 4.2 0
1110 e -] 21 2.2 0o 2727 3.0 ¢
11 2.0 <] 2/4 4.5 [+) 2728 4.2 -}
/12 2.4 o 2% 4.3 0 2/29 4.2 ]
113 2.8 ¢ /8 4.1 [ n 4.1 -]
1714 2.6 [+ an 4.2 © 32 4.2 ]
118 2.6 (o] 278 4.3 0 33 4.2 ®
118 2.2 [+] F¥:-] 4.2 o 3/4 4.2 0
mn? 1.8 4] 219 4.2 0 3% 4.2 ]
118 1.2 o 2111 3% 0 /8 4. -]
R 2.2 o 22 3. 0 3 4 0
1720 2.1 (o] 2ns 4.0 -] 38 4.3 0
1721 2.2 0 214 4.4 ] n 4% 0
1732 2.1 ] ansg 4.3 © 310 49 0
h 1123 2.1 ] 218 4.4 -] N 4.3 ]
| 1/24 2.0 ] anyz 4.3 ¢ N2 4.3 -]



~JUL 22 '8z 10:283 FROM 1225 17TR STE 2002 TO 5-3251803 PRGE . W0 (700 ¢

s

< puUBUC SERVICE COMPANY OF COLORADO ARAPAHOE UNIT #4
STACK EXCESS EMISSIONS REPORT Jdsr OTR 1882 YR
UNIT OPERATING HOURS _1817.8 PAGE 2 OF 2

39 4.0

320 4.1 0




INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

(Baseline and Baseline Urea Injection Test Periods)
(November 11, 1991 through December 15, 1991)
(February 3, 1992 through March 6, 1992)

Appendix B

Aqueous Stream Compliance Data
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

(Baseline and Baseline Urea Injection Test Periods)
(November 11, 1991 through December 15, 1991)
(February 3, 1992 through March 6, 1992)

Appendix C

Burner Baseline Data Summary
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

(Baseline and Baseline Urea Injection Test Periods)
(November 11, 1991 through December 15, 1991)
(February 3, 1992 through March 6, 1992)

Appendix D

Urea Injection Baseline Data Summary
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

(Baseline and Baseline Urea Injection Test Periods)
(November 11, 1991 through December 15, 1991)
(February 3, 1992 through March 6, 1992)

Appendix E

Particulate Data Analysis



Table 7-2
AVERAGE BAGHOUSE INLET PARTICLE SIZE DISTRIBUTION

Aerodynamic Diameter Cumulative Weight (%) _ dM/dLOG(D,,mg/SCEM,dry)
0.20 {microns) 04 257
0.25 04 21.0
0.40 05 5.7
0.50 05 17.9
0.75 0.7 §0.5
1.00 0.8 111.0
1.50 1.5 322.5
2.00 2.3 418.0
2.50 3.0 4824
4,00 5.6 1296.3
5.00 8.6 2388.1
7.50 19.9 §350.9
10.0 36.2 12020.9
15.0 72.8 10967.7
20.0 90.6 5946.2
25.0 87.2 2546.2
40.0 100.0 48.9
50.0 100.0 04
Table 7-3

AVERAGE BAGHOUSE EXIT PM,, RESULTS

Parameter Average Value
Flow Rate (SCFM, dry) 254,864
Temperature ('F) 261

PM,, Concentration (gr/SCF, dry) 0.0043
Emissions (Ib/hr) 8.5

7-10 FERCo0-7030-R211
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INTEGRATED DRY NO,/SO, EMISSIONS CONTROL SYSTEM

ENVIRONMENTAL MONITORING REPORT

(Baseline and Baseline Urea Injection Test Periods)
(November 11, 1991 through December 15, 1991)
(February 3, 1992 through March 6, 1992)

Appendix F
Coal/Ash Analysis



Table 4-1
PSCC ARAPAHOE UNIT 4 BASELINE COAL ANALYSIS |

Test Number 2 21 35

Date 111181 111981 12/481 Averages

Proximate Analysis
% Moisture 10.11 11.53 11.4 10.99
%Ash 10.38 775 258 $.04
% Volatile 35.02 35.28 34.08 35.09
%Fixed Carbon A4 48 45 44 44.70 44,87

Total 100.00 100.00 100.00 100.00

HHY, Biufd 11108 11078 11108 11087
FCN 1.27 1.28 1.28 1.28

Prox Analysis. MAF

%sVelatile 44.05 43 M 43.90 43.89
% Fxeg Carbon £5.95 £6.29 5§6.10 56.11
HHV, Blub 13970 13722 13841 13877

Urimae Analyss

% Cadon €1.98 61.94 62.07 62.00
SoMyorogen 448 4.39 4.32 4.3%
*.Nnrogen 1.37 1.53 1.83 1.48
¢.Chicnine C.04 0.00 0.00 0.01
¢ Sutur 0.4¢ 0.58 0.43 0.4%
% Oxygen 11.23 12.36 11.33 11.64
S Ash 10.39 7.7% g.88 9.04
o Msisture 10.11 11.53 11.34 10.98
Total 100.04 100.00 100.00 100.01

Un Analysis, MAF

%sCarbon 77.95 76.73 77.90 71.83
% Hydrogen 5.61 534 542 546
% Nitrogen 1.72 1.80 1.92 1.85
%.Chlorine 0.05 0.00 C.00 0.02
S Sulfur 0.58 072 0.54 0.61
% Oxygen 1412 16.31 14.22 14.55
Hardgrove Grind 42 44 43
s Moisture 2.84 2.38 2.61

4-2 FERCo-7030-R211



PSCC ARAPAHOE UNIT 4 BASELINE COAL ANALYSIS

Test Number
Date

Fusion Temp Reducing, °F
Inftial
Softening
Hemispherica!
Fiuid

Fusion Temp Oxidizing. °F
Inftia!
Softening
Hemisphaerica!
Fluid

Ash Anatys:s, %
8.0,
o ALO,
Fe.O;
Ca0
VzO
Ne.O
K.C
1.0,
Mn0;
P.O,
SC,
S0
EaO-
LiO
Undetermined
Total

Base'Acid Ratio
Silica Rato

T?SC

Fouling Index
Stagging Index

Table 4-1 (continued)

2
111181

2510
250
2640
2700

2540
2667
2700
2700

59.28
23.62
4.02
4.18
1.33
1.04
1.01
0.74
0.07
0.72
285
0.24
c.28

0.50
100.00

0.1384
86152
2800
1.04
2548

21
114981

2412
2475
2528
2624

2807
2567
2634
2700

5234

26.15
3.68
€.32
1.3%
0.52
on
0.77
0.07
1.64
4.63
0.41
0.3¢8

1.02

———

100.00

0.1587
82179
2845
0.52
2435

35
12451

2527
2574
2680

2549
2588
2654
2700

56.99

24.41
.18
5.00
1.61
1.27
1.00
0.7
0.07
0.97
323
0.28
048

0.76
100.00

0.1468
85.34
2800

1.27
2502

Averages

2482
283
2581
2088

2532
2607
2663
2700

86.21
2473
363
517
1.43
0.64
0.81
0.75
0.07
1.1
3.60
0.31
0.38

0.76
100.00

0.148
84.557
2882
0.94
2495
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